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Gonadal estrogens play a dual role in mammary growth. They act
directly as mitogenic agents on cells in the mammary gland and indirectly
to induce the secretion of prolactin by the anterior pituitary gland. In
women, estrogens are the primary mitogenic hormones; prolactin may
facilitate the mitogenic action of estrogens and promotes differentiation
and function (He88). In rats, prolactin is the primary mammary mitogen
and agent for the promotion and progression of cancers (C179). Estrogens
also induce progesterone receptors in mammary cells; progesterone, in turn,
acts in synergy with estrogen and prolactin to control mammary growth and
differentiation (Ro79, Ru82).

Finally, glucocorticoids are essential for milk secretion. The most
efficient hormonal combination for promotion/progression of radiation-
initiated rat mammary cells is a combination of elevated prolactin coupled
with a glucocorticoid deficiency (C185c).

Given the profound role that is played by hormones in mammary cells,
it is likely that most of the conditions that have been shown to enhance or
suppress human breast cancer risk are mediated through effects on hormone
levels and, in turn, on the number and condition of the mammary target
cells. Most significant among these conditions are the ages at menarche
and menopause. In addition, at first full-term pregnancy, the lactational
history, and body weight are significant.

Circulating estrogens, progestins, and prolactin increase in women at
menarche and decrease in the perimenopausal period (Pi83). Both an early
age at menarche and a late age at menopause predispose an individual to
breast cancer (Ho83, Ma73). Both of these conditions lengthen the total
period of time during which the breast is subjected to the mitogenic stimuli
of gonadal steroids. For example, the relative risk of breast cancer increased
nearly linearly (p < 0.004) to 2.2 in women in Shanghai who entered
menarche at ages <12 years compared with women who reached menarche
at ages >18 years (Yu88). Surgically induced menopause (ovariectomy)
before age 35 is strongly protective, but breast cancer risk is detectably
reduced by ovariectomy at as late as 45-50 years of age (Ma73). In irradiated
rats, even in the presence of high levels of prolactin plus glucocorticoid
deficiency, ovariectomy reduces mammary cancer risk (C185c).

Breast cancer is most markedly reduced by the occurrence of a full-
term pregnancy at an early age. Women of 15-16 years of age who carry
a child to full term have 35-40% the risk of breast cancer of nulliparous
women and ~30% the risk of women who first give birth when they are
over 30 years of age (Ma73). When corrected for age of first full-term
pregnancy and lactation duration, multiparity was found to decrease risks
further; for example, the relative breast cancer risk of women in Shanghai
with five children was 0.39 compared with those with just one child (Yu88).